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Abstract. In our experiments we followed the histological and physiological modifications 
induced by the action of the insecticide Carbetox at the skin and liver level of Rana Ridibunda. 
Carbetox is an organophosphate insecticide commonly used to control mosquitos and other flying 
insects.  
The animals used in the experiment were divided in three experimental lots: one lot of control 
individuals and two experimental lots in which the frogs were kept in two acuaterrarios with a 0.01 
ml/l and respectively 0.1 ml/l  Carbetox.  
We began sacrificing them at four and five weeks from the start of the experiment. We 
observed a hypertrophied mucose gland of the tegument, an increased volume of hepatocytes as well 
as increased reserve of lipofuscin; a decrease a number of erythrocytes as well as an increase a 
glycaemia indices was observed. 
 




Populations of many amphibians have declined and some species have disappeared 
from certain regions around the world, a phenomenon which appears to have accelerated 
during the last years. Agricultural pesticides may contribute to the decline in amphibian 
populations. Much of the amphibian life cycle occurs in ponds, streams, and temporary pools 
that are often associated with agricultural areas receiving pesticide applications (Têgowska et 
al., 2003). In addition, breeding and larval development of amphibians occur in spring and 
summer at the same time that heavy application of pesticides on agricultural lands occurs. 
Carbetox (malathion) is one of the most widely used organophosphorous pesticides 
with numerous agricultural and therapeutic applications, and exposure to environmentally 
applied malathion can lead to adverse systemic effects in anurans. Cutaneous absorption is 
considered a potentially important route of environmental exposure to organophosphorous 
compounds for amphibians, especially in aquatic environments (Willen et al., 2006). It is 
slightly toxic via the dermal route. 
 
MATERIALS AND METHODS 
 
In all the variants, frogs (Rana ridibunda) captured from the lakes at the edge of 
Pitesti town were used. The animals were kept in water tanks filled with freshwater, and 
unfed, with a daily change of test medium at temperature 18oC. They were grouped in three 
lots: (1) control, (2) Carbetox treatment in concentration 0.01 ml/l and (3) Carbetox treatment 
- concentration 0.1ml/l. The administered dosage of pesticides was not lethal as no mortality 
was observed throughout the test. 
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All frogs were killed by decapitation at four and five weeks at treatment. Part of the 
liver and skin from control and exposed frogs was fixed in 10% neutral buffered formalin, 
dehydrated, cleaned, embedded in paraffin and cut at 5µ thickness. For general 
histopathological study the tissue was stained using Hematoxylin–Eosin (H–E) stain.  
The selected end-points - the level of glycemia and the number of erythrocytes - were 
measured with the colorimeter dosage with o-tholuidine and the glucometer (for glycemia) 
and the Thoma counter chamber (for erythrocytes) (Picoş and Năstăsescu, 1988). 
The Anova test was used to statistically work analyze the data for the three indices and 
it has been noticed that the results are meaningful for the p<0.05. 
 
RESULTS AND DISCUSSION 
 
The Carbetox in a concentration of 0.01 ml/l after four weeks of action induces o light 
hypertrophy of the hepatocytes while at the same time changing the structures of the hepatic 
cords. The Kupffer cells appeared with lipofuscine accumulation within the cytoplasm (Fig. 
1.a), this being a yellow-golden granular pigment, of lisosomal origin, frequently observed at 
the biliar pole of the hepatocytes. Pigment of amphibian liver is known to contain melanin, 
hemosiderin, and lipofuscin (Kalashnikova, 2000). 
After five weeks of treatment with Carbetox insecticides, 0.1 ml/l concentration, we 
observed an increase in the lipofuscine deposits in liver which were  frequently found in the 
hepatic parenchyma. The central veins were enlarged with erythrocytes present in the lumen 
(Fig. 1.c.). What was also apparent was karyomegaly and polyploidy.  
In animals treated with 0.1ml/l concentration of Carbetox, after four and five weeks of 
exposure, we observed an increase in a volume of the hepatocytes containing a cytoplasm full 
of vacuole, with clear spaces and a nucleus centrally positioned (Fig. 1.b.).  
In our previous study, we also observed an increase in the deposits of lipofuscin al 
through the hepatic parenchyma after five weeks of treatment (Păunescu et al., 2005). In 
addition, an hepatomegaly was recorded. The pesticide has been shown to affect the liver of 







Fig. 1. Liver (a, b, c, d), of Rana ridibunda intoxicated with Carbetox  
(0,01 ml/l and 0,1ml/l water). (HE, 10X) 
 
In both treatments (0.01ml/l and 0.1ml/l Carbetox), the higher number of mucous 
glands in skin was found in hyperfunction (Fig.2.a, b, c, d); we registered an intense secretion 
of the mucus.  The epidermis (the epithelial layer of skin) becomes stratified; the dermis, with 
connective tissue, is well represented. 
Finally, we concluded that the highly stratified epidermis was directly linked to the 
insecticide as the route of exposure was via the skin. Malathion absorption was greater across 
the ventral skin compared to dorsal skin (Willens et al., 2006). It is irritating to the skin, and is 












Fig. 2. Skin (a, b, c, d) of Rana ridibunda intoxicated with Carbetox  
(0,01ml/l and 0,1ml/l water).(HE, 10X, 40X) 
 
The number of erythrocytes in the animals exposed to Carbetox in concentration 0.01 
ml/l for four weeks was significantly affected as shown in figure 3. The difference between 
the number of erythrocytes which was determined for the control (1150000 per ml) and the 
‘treated’ lot (982000 per ml), an average decrease of 14.6% was found in the treated frog 
individuals. Similar results were obtained after five weeks to treatment when the numbers of 
erythrocytes decrease by 23.33% of the control value, which seemed to be related to the 
intense hemolytic activity.  
In a concentration of 0.1ml insecticide per liter of water, the number of erythrocytes 
decreased by 20% of the control value after four weeks at treatment and by 41.91% after five 
weeks of treatment. This pesticides has effects on blood clotting time in test animals. 
The glycemia level was found to be significantly influenced by the concentration of 
the used insecticide into the water. Thus, as shown in Figure 4, at a concentration of 0.01ml/l 
water, this index increases after four weeks of treatment to 88.53% of the control value, and 
respectively to 6% after five weeks of treatment (significantly differences for p<0,05).  
Carbetox in a concentration of 0.1ml/l water determinate, after four weeks of 
treatment, an increase of glycemia level with 43.3%; after five weeks of treatment, the value 
of this indices decrease by 16.68% as compared with the control individuals. The storage of 
glycogen in liver may be due to a stimulation of insulin secretion after the inhibition of 
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acethylcholinesterase activity in pancreatic beta cells by malathion. These findings were in 
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   Fig. 3.The influence of Carbetox                                       Fig. 4.The influence of Carbetox 
insecticide  upon number of erytrocytes                          insecticide upon glycemia level 





The toxic action of Carbetox in a concentration of 0.01 ml/l is shown as at the liver's 
level, a increase a volume of hepatocytes and the deposits of lipofuscine while registering 
changes in the structural of hepatic cords. At the skin level we recorded a stratification of the 
epidermis with a well developed mucouse acinose glands hypertrophied and a more abundant 
mucouse secretion. (The latest being the result of the defense system of the animals.) This 
concentration also cause a decrease a number of erytrocytes as well as an increase a glycemia 
level.   
The same toxic used in a concentration of 0.1ml/l water determined similar changes in 
the liver structure; the hepatocytes had a higher volume with their nucleus positioned centrally 
and higher deposits of lipofuscine in the Kuppfer cells. At the skin level was observed a more 
abundant secretion of the mucouse glands and a highly stratified epidermis. The number of 
erythrocytes decreased, and a glycemia level increase after four weeks of treatment and 
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